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(57) Abstract 

JO 



A portable information display device has 
a backlit touch-sensitive display screen and a 
housing. The housing has a bezel (64) portion 
which defines a perimeter of the display screen. 
The bezel has location identification means (74) 
which identify touch-responsive icon regions 
(66, 68, 70, 72) on the display screen. The 
location identification means allow the device 
to be used in poor lighting conditions or by the 
sight-impaired. The user can trace the bezel 
until finding the location identification means 
which corresponds to the desired icon region. 
The desired icon region can then be touched to 
manipulate the displayed information. 
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PORTABLE INFORMATION DISPLAY DEVICE 
WITH ERGONOMIC BEZEL 

FIELD OF THE INVENTION 

5 The present invention relates to hand-held computing devices. More particularly, the present invention relates to 

control-locating aids designed for use with touch-sensitive displays. 

BACKGROUND OF THE INVENTION 
A variety of hand-held computing devices are available which allow users to view and manipulate informational 
content using a touch-screen and a stylus. The touch-screen is commonly constructed by superimposing a touch sensitive 
10 screen over a back-lit LCO display. The touch sensitive screen is typically larger than the LCD display, and thus provides a 
touch sensitive area which exceeds the content cfisplay area. The excess area is commonly used to display fixed icons that 
can be touched to bring up menus or activate functions. For example, the PalmPilot device from 3COM includes a fixed 
"applications" icon (among others) which allows the user to bring up a listing of the applications that are available on the 
device. 

15 One problem with devices of such construction is that the fixed icons are illuminated poorly, if at all, by the back-lit 

LCD display. As a result, the fixed icons are difficult to see when the device is used in poor lighting conditions. While the use 
of a larger back-lit LCD display would potentially solve tins problem, the use of such a display would significantly increase the 
manufacturing cost of the device while reducing the available real estate for other device electronics. 

SUMMARY OF THE INVENTION 

20 Accordingly, the present invention provides a portable information display device adapted for use in poorly-lit 

environments. The device has a housing and a touch-sensitive display screen. The housing has an enlarged gripping portion 
which is adapted to function as an overall directional orientation guide for the device. The display screen has a backlit portion 
and a non-backlit portion. Touch-responsive regions are defined upon the non-backlit portion. The touch-responsive regions are 
generally indicated by icons and each touch-responsive region corresponds to a particular function carried out by the device. A 

25 perimeter of the display screen is defined by a bezel. The bezel has locator structures, such as notches, which are aligned with 
the icons and allow users to readily identify the location of the touch-responsive regions of the display screen in poor lighting 
condtions. 

BRIEF DESCRIPTION OF THE DRAWINGS 
These and other features, aspects and advantages of the invention will now be described with reference to the 
30 drawings of a preferred embodiment which is intended to illustrate and not to limit the invention, and in which: 

FIGURE 1 is a perspective view of an embodiment of a portable information display device being held by a user's 
hands which are depicted in phantom; 

FIGURE 2 is a perspective view of the embodiment of FIGURE 1 in a receiving cradle which is connected to a 
personal computer; 

35 FIGURE 3 is a front side elevationai view of the embodiment of FIGURE 1 ; 

FIGURE 4 is a top plan view of the emboifiment of FIGURE 1; 

1 
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FIGURE 5 is a left-side elevations! view of the embodiment of FIGURE 1 which illustrates a stylus storage position; 
FIGURE 6 is a right-side elevational view of the embodiment of FIGURE 1 which i. irates an on-off button; and 
FIGURE 7 is a back side elevational view of the embodiment of FIGURE 1 which illustrates the location of the stylus, 
the battery receptacle and the data-transf er port. 
5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIGURES 1 and 2 illustrate an embodiment of a hand-held reader device 30 which incorporates various features of 
the present invention. As will be apparent from the following description, the features of the invention may also be 
incorporated into other types of hand-held computing devices having touch-sensitive displays. The illustrated device 30 is 
desirably adapted to be used as a portable reading device. The device 30 allows a user to read titles (books, journal articles, 
10 newspapers, etc.) via a touch sensitive display. With reference to FIGURE 2, the device 30 receives the titles in digital form 
from a personal computer (PC) 31 using a docking station or "cradle" 32. In particular, the titles are downloaded from the PC 
31 to the device 30 via the cradle 32. To enable the download, the cradle 32 and the PC 31 are in electrical communication or 
otherwise connected for data transfer. Using the device's user interface features, a user can perform a plurality of tasks such 
as, but not limited to, selecting titles to view, adjusting the font size and orientation of the displayed text deleting titles from 
1 5 memory, and attaching notes and bookmarks to the displayed text. 

With reference to FIGURES 1 and 3-7, the reader device 30 has a housing 33 which, in part, forms an enclosure. 
The housing 33 substantially encases a display screen 34. As illustrated in FIGURES 1, 3 and 4, the lower portion of the 
housing 33 advantageously has an increased width, w, and depth, d, resulting in a rounded configuration along its base 36. 
The rounded configuration forms an extended gripping area 40 for holding the device. 
20 The gripping portion 40 is desirably sized and shaped to correspond generally to a typical user's hand as illustrated in 

FIGURE 1 . Moreover, the gripping portion 40 includes a curved portion which extends primarily along a back side 38 of the 
device to accommodate the user's fingers. As will be recognized by one of skill in the art, the gripping portion 40 can also 
have individual indentations defining desirable finger locations, a rubberized or textured surface, or other known user comfort 
features. In addition, the front side 39 of the device can be curved to accommodate the user's fingers. 
25 The gripping portion 40 houses one or more elongated, rechargeable batteries (not shown) that are used to power 

the device 30. Accordingly, the gripping portion 40 is heavily weighted in comparison to the balance of the device 30. The 
batteries are enclosed within the illustrated device; however, as will be recognized by those of skill in the art, a convenient 
battery compartment and door can be provided for easily-removable batteries. An important advantage of the device 
configuration and weight distribution is that it reduces stress on the user's hands and wrists during prolonged reading 
30 sessions. This feature, combined with the ability to change the display orientation enables the user to find and maintain a 
comfortable reading position. 

With reference to FIGURE 1, a power button 42 is located along one of the ends of the housing 33. The front face 
39 of the housing 33 also contains apertures for scroll buttons 44. The scroll buttons 44 advantageously control movement of 
information on the screen such as, for example, up and down movement of a full page of scrollable text The scroll buttons 44 
35 are designed for manipulation by the user's thumbs. Accordingly, the location of the scroll buttons 44 desirably correspond to 

2 
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the location of the gripping portion 40 because the gripping portion 40 defines the typical location of the user's hands. As will 
be recognized by one of skBI in the art, the location of the scroll buttons 44 depends, in part, upon the location and orientation 
of the user's hands. Accordingly, many variations on the location are envisioned such as, but not limited to, close together on 
the base portion 36, spread apart on the base portion 36, or on the front face 39 of the device along the sides of the screen 
5 34. 

The back side 38 of the housing 33, shown in FIGURE 7, has an opening 46 formed therein for holding a stylus 48. 
Once removed, the stylus 48 can be used to contact the touch-screen display 34 with greater precision than a human finger. 
The back side 38 of the housing 33 also has a multi-pin connector 50 for connection to the cradle 32. The multi-pin connector 
50 of the illustrated embodiment both provides the hardware for data transfer and also provides a power source for recharging 

10 the batteries of the device. The device 30 also includes an audio speaker 52 for outputting digital audio signals, and includes 
an infrared (IrDA) transceiver 54 (FIGURE 5) for communicating with the PC or another hand-held device. The audo speaker 
52 and the infrared transceiver 54 can be arranged anywhere within the housing 33 of the device 30. In the illustrated 
embodment, the speaker 52 is arranged along the back 38 of the housing 33. The infrared transceiver 54, however, is 
located on the top of the device, as shown in FIGURE 5. 

1 5 with reference to RGURE t , the device's touch-sensitive display 34 includes a touch screen 56 which is mounted on 

top of a LCD display 58 (the perimeter of which is denoted by 60). The touch screen 56 forms a touch-sensitive portion of the 
display 34. The LCD display 58 desirably is equipped with a backlight which can be turned on and off using the power button 
42. In particular, the user's first contact with the power button 42 turns on the device 33 and the backlight. Each 
subsequent contact toggles the backlight on and off. To turn the device 33 off, the user presses and holds the power button 

20 42 for a predetermined period, such as, but without limitation, one second. The perimeter 60 of the touch screen 56 is defined 
by an inward-facing edge 62 of a bezel 64 of the housing 33. As will be recognized by one of skill in the art, the touch screen 
56 may extend to an area larger than that defined by the bezel 64 by extending underneath the bezel 64 of the housing 33. In 
one implementation, the touch screen 56 is a Panasonic EMU-601 A2N400 device. 

As best seen in FIGURE 4, the portion of the touch screen 56 which extends beyond the perimeter 60 of the LCD 

25 display 58 has four fixed icons displayed thereon. The icons identify a function control region or an icon region. Each icon has 
a function associated with it to foim four respective function keys: an orientation key 66, a user-definable "hotkey" 68, a 
book menu key 70, and a library menu key 72. As will be recognized by those of skill in the art, the number and definitions of 
the icons can be varied according to the application or device. The icons may be permanent or electronically displayed. 
Moreover, the icons can be painted or inked directly onto the glass of the display, can be etched into the glass, can be adhered 

30 to the glass, can be in the form of stickers or decals, or can be otherwise displayed permanently on the glass. The icons can 
also be displayed only when the device is on, or in another sleep-mode configuration. In another embodment the icons can be 
mode-dependent icons which change in appearance and function as a result of user actions. As will be recognized by those of 
skill in the art, the icon regions can also be indicated by any other suitable means. 

When the orientation key 66 is touched, the device displays a menu (not shown) which enables the user to select 
35 one of four possible orientations for dsplaying the text or other informational content on the touch sensitive display 34. The 
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orientation of the text is defined with reference to an edge of the screen display. When the user touches the hotkey 68, the 
device 30 performs a function (the "hotkey function") that is currently assigned to the hotkey 68. In other words, the hotkey 
68 can be. assigned to any menu function to allow one touch access to that function. For example, but without limitation, a 
bookmark may be set, retrieved or both using the hotkey 68 which will allow a user to quickly relocate their previous location. 

When the user presses the book menu key 70 or the library menu key 72, the device 30 displays a book menu or a 
library menu, respectively. Through these menus, the user can, for example but without limitation, select information to be 
displayed, edit the displayed information, or otherwise access a plethora of system options. The book menu includes various 
menu items which pertain generally to the title that is currently being viewed. The library menu contains menu items which 
pertain generally to the library of titles that are currently stored within the device. Additional details regarding the menus are 
contained in the above-referenced concurrently-filed application. 

As discussed above, the bezel 64 defines a perimeter of the touch-sensitive screen 56. The icons are 
advantageously arranged along the perimeter of the touch-sensitive screen 56 adjacent to the bezel 64. The icons, as 
described above, represent touch-sensitive regions which control various functions of the device 30. Because the backiit 
portion of the display screen, the LCD screen, does not extend to the touch-responsive regions of the display screen identified 
by the icons, the icons are difficult to locate in low-light contftions. Accordingly, the touch-sensitive regions represented by 
the icons can be located using locator structures 74 provided on the device. The locator structures thereby reduce the area 
wWch must necessarily be backiit in order to use the device in low-light conditions and, accordingly, reduce the power drain 
caused by the backlighting. 

With reference to FIGURE 4, the locator structures 74 of the illustrated embodiment are truncated conical recesses 
which are arranged adjacent to the control regions of the screen. As will be apparent to those of ordinary skill in the art, the 
locator structures 74 can be either recessed surfaces or elevated surfaces arranged along the bezel 64 or front face of the 
device 33. Moreover, the specific ornamental geometry of the locator structures 74 may be of various shapes. For example, 
but without limitation, the locator structures 74 can be wedge-shaped recesses, cylindrical-shaped recesses, cube-shaped 
recesses, wedge-shaped ridges, cylindrical-shaped ridges, or cube-shaped ridges. Preferably, the locator structures are finger 
sized to facilitate use of the device by the user's fingers. Moreover, the locator structures are desirably tapered in that the 
size of the notch progressively decreases as the user's finger or stylus approaches the screen. The enlarged ends of the 
notches exaggerate the locations on the bezel which correspond to the control regions on the screen while tapering to reduce 
the actual real estate required by each control region on the display screen. Moreover, the tapered locator structures 74 
enable a user to easily identify the location of the control regions without actually contacting the screen. Advantageously, the 
control regions extend into the notches so that the user can place a finger or stylus within the notch to contact the control 
region of the display screen. While the illustrated embotfiment utilizes four icons and four corresponding locator structures, 
one of skill in the art will also recognize that fewer or more locator structures and icons can also be used. 

The illustrated embodiment of the present invention enables a user to access, manipulate and review information 
while the user is exposed to poor lighting conditions, including when the user is in the dark. Moreover, the features of the 
present invention enable a sight-impaired user to use the device as an automated reader. In particular, the elongated gripping 

4 
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portion 40 facilitates an initial orientation of the device relative to the user's body. The power button 42 is easily identified 
along a side of the housing 33 for ease in powering the device 30. The text can then be manipulated to orient the flow of the 
text to the Orientation of the device selected by the user. The location of the scroll buttons 44 eases the user's manipulation 
of the displayed information. Moreover, the backlit display allows the displayed information to be read even under dark 
5 conditions. The icons which control the manipulation of the information are readily located through the inventive locator 
structures 74 arranged adjacent to the touch-responsive icon regions of the touch-sensitive display screen 34. The user can 
trace the outline of the screen identified by the bezel until the locator structures 74 are found. Upon finding the locator 
structure which corresponds to the desired icon region, the user may then contact the icon to perform the desired manipulation 
of the displayed information. 

10 Although this invention has been described in terms of certain preferred embodiments, other embodiments that are 

apparent to those or ordinary skill in the art are also within the scope of this invention. Accordingly, the scope of the present 
invention is intended to be defined only by reference to the appended claims. 
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WHAT IS CLAIMED IS : 

1. A portable information display device comprising a display screen and an enclosure, the display screen 
having a touch-sensitive portion with a touch responsive icon arranged thereon, the touch responsive icon having a 
function associated with it which is performed by the device when the icon is touched, the enclosure having a bezel which 
defines a perimeter of the display screen, the bezel having a position identification means, the position identification 
means aligned with the touch responsive icon to allow a user to identify the location of a touch responsive icon region on 
the display screen in low-light conditions. 

2. The portable information display device of Claim 1 wherein the position identification means comprises a 
recessed surface. 

3. The portable information display device of Claim 1 wherein the position identification means comprises an 
elevated surface. 

4. The portable information display device of Claim 1 wherein the position identification means is finger-sized. 

5. A portable information display device comprising a touch sensitive screen and a housing, the touch 
sensitive screen having an icon displayed thereon, the icon representing a function that is performed by the device when a 
corresponding portion of the screen is touched, the housing having a bezel which surrounds the exterior portion of the 
touch sensitive screen, an inward facing edge of the bezel having a recess formed therein to assist a user of the device in 
locating the icon when the device is used in low-light conditions, the recess positioned adjacent to the icon. 

6. The portable information display device of Claim 5 wherein the touch sensitive screen includes a back-lit 
portion and a non-back-lit portion, and the icon is displayed on the non-back-lit portion. 

7. The portable information display device of Claim 6 wherein the icon is an electronically displayed icon. 

8. The portable information display device of Claim 7 wherein the electronically displayed icon is a mode- 
dependent icon which changes in function and appearance in response to changes in a mode of the device. 

9. The portable information display device of Claim 5 wherein the housing is configured to engage a docking 
station which connects to a personal computer. 

10. A portable information display device comprising a display screen and an enclosure surrounding the display 
screen, the display screen having at least a portion adapted to provide a touch sensitive display surface, an enclosure 
surrounding the display screen, the enclosure having a bezel surface extending to the display screen, the bezel having a 
recess positioned adjacent to the display screen, and the recess being aligned with a function control region. 

11. The portable information display device of Claim 10 wherein the function control region is identified by an 
icon which forms a fixed portion of the display screen. 

12. The portable information display device of Claim 11 wherein the icon is arranged to be permanently 
displayed on the screen. 

13. The portable information display device of Claim 10 wherein the icons control manipulations of displayed 
information. 

14. The portable information display device of Claim 10 wherein the icon activates a backlight for the screen. 

6 
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1 5. The portable information display device of Claim 1 0 wherein the icon activates a user-defined function. 

16. The portable information display device of Claim 10 wherein the icon controls a screen orientation of the 
displayed information. 

17. The portable information display device of Claim 10 wherein the icon facilitates selection of the displayed 
information. 

18. The portable information display device of Claim 10 wherein the icon facilitates editing of the displayed 
information. 

19. The portable information display device, of Claim 10 wherein the icon facilitates access to menus of 
system options. 



_9961973A1J_> 



7 



WO 99/61973 PCT/US99/I166S 



1/4 




BNSDOCID: <WO 9961973A1 _!_> 



WO 99/61973 PCT/US99/1 1665 

2/4 




BNSDOCID: <WO 9961973A1_I_> 



WO 99/61973 



3/4 



PCT/US99/11665 




BNSDOCID: <WO ©961973A1_I_> 



WO 99/61973 



PCT/US99/11665 




BNSDOCID: <WO 9961973A1 J_> 



INTERNATIONAL SEARCH REPORT 



International Application No 

PC, US 99/11665 



. CLASSIFICATION OF SUBJECT MATTER 

PC 6 G06F1/16 G06F15/02 



According^ International Patent Classification (IPC) or to both national classification and IPC 



8. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

PC 6 606F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during ihe international search (name ot data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category J Citation ol document, with indication, where appropriate, ot the relevant passages 



EP 0 740 244 A (SHARP KK) 
30 October 1996 (1996-10-30) 
column 2, line 9 - line 43 
column 3, line 41 -column 7, line 3 



EP 0 597 753 A ( SEXTANT AVIONIQUE) 

18 May 1994 (1994-05-18) 

column 1, line 65 -column 2, line 34 
column 3, line 21 -column 4, line 21 

W0 97 22107 A (MOTOROLA INC) 

19 June 1997 (1997-06-19) 
page 7, line 18 - line 36 



Relevant to claim No. 



page 8, line 37 -page 9, line 39 



1-4 



5-19 

5-8, 

10-15, 

17-19 



9 
14 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be ot particular relevance 
"E* earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority ctaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion ot the international search 



14 September 1999 



Date of mailing of the international search report 



20/09/1999 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Pate ntlaan 2 
NL - 2280 HV Rrjswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized oflicer 



Bail as, A 



Form PCT/1SA/210 (second sheet) (July 1992) 
BNSDOCID: <WO 996l973A1_l_> 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


Inter national Application raw 

PC, US 99/11665 


C(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category - 


Citation of document, with indication. where appropriate, ot the relevant passages 


Relevant to claim No. 




WO 91 20072 A (EMPRUVE INC ) 
26 December 1991 (1991-12-26) 
page 11, line 30 - line 36 




16 


A 


WO 91 19245 A (EDEN I P LIMITED) 
12 December 1991 (1991-12-12) 




1,5-7, 
11-19 


A 


DE 31 23 596 A (LICENTIA GMBH) 
5 January 1983 (1983-01-05) 
page 5, line 1 -page 6, line 19 




1,2,4,5, 
10 



Form PCTYISA/210 (continuation ot second shoot) (July 1992) 



page 2 of 2 

BNSOOCID: <WO 0961973A1_I_> 



INTERNATIONAL SEARCH REPORT 

.formation on patent family members 



Interactional Application No 

PC. /US 99/11665 





Patent document 




Publication 


Patent family 


Publication 




cited in search report 




date 


member(s) 


date 




EP 0740244 


A 


30-10-1996 


JP 


8297533 A 


12-11-1996 








US 


5742476 A 


21-04-1998 


1 


EP 0597753 


A 


18-05-1994 


r r\ 


2697935 A 


13-05-1994 








DE 


69306228 D 


09-01-1997 










DE 


69306228 T 


03-04-1997 










JP 


6208433 A 


76-07-1994 

Cv W / XJJ~ 










US 


5598527 A 


28-01-1997 




WO 9722107 


A 


19-06-1997 


AU 


1334897 A 


03-07-1997 








DE 


19681252 T 


23-04-1998 










TP 

tr 


U0U7OJ7 r\ 


03-12-1997 




WO 9120072 


A 


26-12-1991 


AU 


8236291 A 


07-01-1992 




W0 9119245 


A 


12-12-1991 


KR 


9504448 B 


01-05-1995 




DE 3123596 


A 


05-01-1983 


NONE 







Form PCT/1SA/210 (patent family annex) (July 1992) 
: <WO 9961973A1_1_> 



